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^ ^^s, SMPS1- ^V-g-^V^r 

71 ^7i ^*Ht ^ ^-71 si^^s^ ^ 

^*Kr ^*r^ i^-W. 4^3, SMPSt- ^V-g-^V^ *i)^(M 

£ 1 
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I£ A 1 {Apparatus for measuring consumption power} 

£. l£r £ i«l ^ ^ *3*1 <)}2\ iL^l^r 

£ 2^ £ 1-g- ^tr ojcf. 

S. 3-& *r€- ^ »12 afl^ ^ o. ^ ol - ^ s 

<5> a. ^ ^ ^ofl SMPSCSwitching Mode Power Supply)* 

<6> ^ (Consumption Power )°]& ^ ^1 ^n>o>^-o] wj-g-^. ^«1*> 

^r7K 5£^ *}^7}2) ^^91 K^SLsL l[s] ^<LH ^ BEfe diHm 
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°1 ^1^* 4 « «J)4*1 <H144« \^147fl€4. . 444, *flM4 

^4 Jl# ^£ 444<^ 7 ^-^ ^--oj ^ ^*Rr 3 °1 4^44. 

<7> ^Hflofl 0^4 tfltb <^°1 ^flt^l 4^, 4^143 71^ £ 3>£ 

4, €*fl 4-§-f^ *ll#4 ^ *m-jr S4*Rr 7)^ 7>4 git}-. ZLS} 

jl, ^4 a ah- ^44 4tb 4^ 7>^^<y ji^ *fl 

^ tfl#°l&4. °1 ^^1 ^*143 *fl$ 7flt #7jH4 o^o^] 

^14 3 ^4 7}7}7\ iJEJi. ^443 ol-O^^lcf. tr^V 

:^]4^H 44<^, 4-§-4tt ^ ^Tf^^l 34 ^14 ^44^ Ojc^ojl A>^-^o] ^ 

3] ^1 4l44^* £ ^ ££4. ^ ^ ^ A>-g-^># 

^ °J^H ^fll-Tfl ^4°fl 14s}, *fl#4 4^ ^4#-°-3. S 

4*fl ^ 7)^2] *&SL$°) iL^-SU &4. 
I^O] O}^.^} is}^ 71^3 441 
<8> ^ ^ o] o] =.514 4^ 7l^^<y 44^ 4^ ^4^* 4 A 14^-5. ^44<^ 

^#3H 4^ ^14^3 ^4*^ 4^4^ o^4. 
[ y ^4 ^ ^ 4-&1 

<9> «^oj ol=ji4 4^ 7l#^o] ^^m. ^44 44 ^ti}^ 44^ ^ 

s^-^i^ ^ ^€4^ ^fHr4; ^-71 4^4^ ^^4 14^ 

44^ 44 4^H] 44 24^5. ^7fl2) 4°*M: iHM^lfe ^ 
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# #^ *>*r i^^^r^:; #7l t« 

A>^7l <^fl ^-71 ttio^c^ #<$^ 3^*Rr #<&^^; £ #7l &<&2i^ 

t^i #7l ^^#3 Ed-^ 7jl#S}jI, #7l 7fl#£ €-^r ^j- 

<n> l^l &<>H, #71 ^S^^ #7l EH^ 

^Al7l^ #<y-t}3r->f ; #71 5)115. *m 

*lli #7l afli #<y-g- ^tfsHr €«a-7l; £ #7l ^^23 ^^1 3 

U-^V^^- #71 312 <U3 31 US. l-^^S s}^ *)12 •f^lt SL^\xz 

3# ^HJ ti-cf. 

<12> *gx$o] ol=jL7} *>*r 7l#^o] «M*>7l ^ #*l^r °J 

3i-n- ^°11 4^ 2*V^°.s ^7flsi ^HH^lxr ^je.««*I<& 

^Ht t}^ ifl^^; #7l ^^^3] AjTi-g; 711 #^7l #71 

£^#3 1*>^ ^d^-i- 2^*Kr 3^3^; 
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3l#£ *1#, #71 <g^ #71 ^^^S] ^^Hr g #71 *|<?Hr 

<13> ^ofl oio^A-1, #7l ^^^^1^ ^£ ^1^^ c]i#5lM cl^ 

<i4> ^ ^ofl sa«H-H, #7i ^s^^ #7i £«sh^si 2^ ^-a- ^ « 

o^>5. #41*171^ ^^-Sr^-; #71 3^KE^- #71 

#3# ^ ell ^5. #^*Rr M** S^fe tVcf. 

<15> JS. ^o] ol =J77> ^ 7l#^ol ^Mll- «fl^«1-7l W ^1^ ^ #^1^ <g 

^ ^ ^%3Hr #71 3*^3 ^oj-g- ^-ti>o> 1^>^ 

^ ^^Hl ^ 2z}^Q-3. 4i^7fl^ #<s^r MHj^l^r ^<?H^; 

^71^1^011 pWM »H#S«H1 SlSfl #71 <£<£K^ 1*}# #^ ^i o a-3l 

ilt ^ i^T^I #71 ifl^l^S] Al7_>^- 7ll#*>7l Sfl #7l 

^oj.^^ i^>^ 2:^^14 i^y# ^<a-^ ^s^^as U #7] £ 

£ #71 <im #71 ^H^#^ ^^Hr £ #71 tl^H 

<ie> £ m^oii oio^A-l, #71 ^^^H ^i#eflol 
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21 1^ 2:3 *Hr ^4", ^S^^ ^71 &<&^&$\ 1*>^ ^ 

3 efl^^l^S. ^Al7l^ #<?m£^; ^-71 #°M- ^li ^«g- eflis 

afli #7] *lll £<a-£ ^<y-7l; * ^^^^ 

<18> igj-Tgofl #0^, #71 ^^^21 ^-^ 7fl^}7l ^tfl #7] 

21 2^v# s^Rr ^--f , ^71 #<y-2^^#£ 4>7i #<y-^#si 2^># ^ 

3 ell^ols>S. #^a] 71^ ^l}^; ^ ^"71 ^^^^21 ^^KElj- <#7] 

<19> ^JfL^ H^^- M. A^^tf. 

<20> £ 1^- a. #^0)1 4= ^al 2}^ ^ ^12) ^|1 Aj^ oflo] J^o^ 3)5. 

iSAl, ^fpf(ioo), i$)4Wl01), ^fltiKSnubber) 33.(102), 3.^3.^(103), ^ 
2:^(104), ^^^(105), cl^ellol«.(i06)S. 
<2i> £ 2^ £ ^^*>7l 21*1- o]cf. 

<22> £ 3^- ^ ^ofl ttj-^- dta] ^ ^2 oflfi] ^p-Aj^. j^o^ 5|S 

£3^, ^=-«.(300), ^^1-^(301), ^WSnubber) S}3(302), 331^3.^(303), # 
•{J- 3^-^(304), 2lH«.(305), cl^«ellol^-(306)S ^^cf. 

<23> £ 4^ £ 3^ ^^*>7l fl* o)cf. 
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<24> 5. l-S. 4# #3E:3H ^ ^1^1 *fll ^ <i ^ ^2 ^a] ofl 

<25> ^U>^O.S ^Hl^i^^ #-g- ^ 

^ AC el-<y o.^t| iti]^^^- §=^^4. oje^ o. ±l^*v j] S t ^jq.^ s}^ 

<26> £-^^£r £ 1 ^ £2^1 -E^l^ ^^^^^(103)^ 2^1-^ ^°0-(V s )^: °l-g-*H 

i^d^f ^*Rr i 3 « £ 4i S$^i*K303)^ 1^># ^^(V ds 

ial^-gr ^*Rr ^^-S. ^£4. 

<27> £ i ^ £2^1 S^s} S-^^^^dos)^ 2*\^ ^^(Vs)* ^-g^a} ^t>l*I^* 

#^^r H o^* ^^W. ^^HfUOO)^ °g^£)^r AC 32^- DC °. 

g. ^7} s\3.sLx], *fl#<Hl ^s)^ DC ^ ^(RippleH i 

<28> ifl^WlODfe PWM ^Ha]^ S^i5L^(103)^ 1S>* #^ ^/^. 

IL# ^3 *Vrf. ^^«.(ioi)^ 5^ = ^ sq^^^oj- u] Sync 

JLofl £l*fl PWM ^lJ:* ^*Rr PWM *1H^-(101-1) ^ PWM ^Jrofl B]^ 

^ FET(101-2)S. ^^14. 
<29> ^til^(Snubber) 5)S(102)^r FET(101-2)7> Q-SlE. *\±= ^*Rr 

^ ^*fl«H FEK101-2) ^M* H o^lt4. ^11*1 s]S(102)^ Rl, C2 ^ D5^ 

UPPER S)^4 R2, C3, D6S ^€ DOWN ^ifltH ^€4. UPPER 

^HtH 3 5.* ii^'S, FET(101-2)7l- ^^^^^(103)^ 1^ 
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°1H «-«*Hr ^r*l FET( 101-2)^1 33 3^, 

^^ 1J r(101)7} sj-^^cf. 4^ FEK101-2) *1 IH)*}^- *\*\ D51- 

*)1*H FET(101-2)^ 4-^1- ^1^4. DOWN ivfltH ii^S}^, FET(101-2)7> 

*m S^i*K 103)^1 1*}#<>1H ^*Rr £<SM- D6# -S-sfl C3<i 

^^1, R21- «o v ^l^ *H ^i^l ^*Rr 53^ <3^H 

FET( 101-2)^1 4^1* u oMW. 
<30> e ^^^^( 10 3)^ FET( 101-2) ^-^r *H 1*}^ Lp<Hl ^lM^ll- ^^-^47>, 

FEK101-2) t^AS £ 2# tl~t3 ^Tjofl 

A-] S.^iX^(103)^ tl ^olH, FET(Ql) (101-2)^ 7]}o)^ ^) 

^ lOV^l <Z\7}S\t£, FET(101-2)7> ^-^r S\ B.S. , V ds ^ 0V7> Sjjl, L p 

0 o^l ^^d^l 3.^ ^5-3- I p ^7> SLH^l Ip7 > Lp ofli=, 

l/2Lp*I p 2[J]Sl ^^*>7fl ^4. 2^ N s ^ *£^°-sL ^ 

2.5. I s ^fHfr * =^1 t2 ^TioijA^ FET(101-2)£1 7\}<=>]^ &<&o] V gs =0V5. sq 

Tr FET( 101-2)^ m-SLE.5\3L, I p 3ff-^ * zlcHS -fM 

*}3^r °J^i ^ofl o}*fl o^l^sH N p <£#2l «>^cf. rc^A], Lp 

ofl x\^z\o] <y^Ei ^ui^(l/2Lp*Ip2[J])7|- 2*}#JLS ol^^cf. t 3 ^*HM, 1 

^6fl 7^5} oim^7l- 2*}^Hl S.-^ ^^JI I s #^Rr 0A7> 2^oIlfe 

<3i> ^=.«.( 10 o)^ D1~D4^ AC #°*M- ^ff-SH ^>7l lofl ^<y-# CI 
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n 2002/10/15 



<32> 



[^Hl] 



<33> V,<dc) = VjLac) X v/2 X 0. 9[ V dc \ 

<34> FET(101-2)7> Cl^H Ql-^-S. ^^-(Ip)7l- IHTll^, olnfl ^ 



<36> i _ 

<37> ^7^, i^^l^-(lOl)^ ^^olcf. n^Jl, Lpfe- M^3E^(103) 

FET( 101-2 )7> 51-S-*Kr £#<>fl I p ^ 2<>fl S]*fi ^^>€ ^ $14. ZL^ 

Ip ^ff- ^r-ir ^*Rr^£ *l-g- ^ -§-*lH ^ ^cf^ <HB|-g-°l 

<38> 3] 



^, FET( 101-2)^ B^ofl i p #ff. ov + o i o.^ > ^ 

[^r«N 4] 



<35> 



2] 



<39> 



<42> 
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<43> FET( 101-2)^ ifi-£r Bf^nl 4°fl ^*fl Tfl^ ^ & 

tf. S?fl^iH(103)^ 2^ ^«g-(V s )^.S. FET( 101-2)^ ^-£r E^-fr Tfl^} 

71 a}Jl«- M*Mr ^ 2:^^(104)1- ^^^4. 

<44> FET(101-2)7> S)^ H 31^^*1 (103)^ ^l^^Hl ^*fl 2. 2<^1 3e.*l 

sj w>^ ^o] 2^>^ V s J$J$&t±. D7 C5S. 3^-«H € 

*}tt 2*}^ ^^4. £ 2oflAi 1- ^ 2*}# V s 7> o>2fls. 

^o^Itt FET( 101-2)^ E}-^ ^AlsRr % <^7]*\ R3, R4 

^ 2*># ^ V s # #<U- *>7l ^i£°H, 2*}# V s 7> ^-U-^Si-g- nfls] s^o] 

5. 2^ F<H] lE^sH ^tj-. 2*H? V s l- #«&*>7j fl* W 3? 3. ^°<H1 # 

Tfl ^^*>7ll ^^*>^ ^MtJ-ol^s. ZD1£: $3.^ 5.1V ^l^M:, <>}sfl^ -0.7V 

ol§># #agJg€H ^1^«.(105)7> ^^^o.^. <0JL!- ^>1-^ ^ flS-* £ 2^ 

G M-^-W. 

<45> X|ol^.(i05)fe 104)?1|^ #^3^ ^ ^(101)3] ^^Hr 

(1/T) ^ FET(101-2)^ ^-^ EV<y(£ 2^ G ^^)* 
t 91^. n*eH, 4°fl Tfl^ FET( 101-2) si €-°r Bf^-g- tfl <y s}^ , ^w] 

^#3101^(106)1- ^f-*H t\^$[o] ^ - ^tj-. 

<46> oj^A-l, £ 3 53 £ 41 E ^^Dl(103)Sl 1^ ^«a-(V ds )* <^l-§-§>^ 4l 

«1€^* #^Hir u o^^ ^fpf(300)fe AC Hfj- <£^*V 

DC ^#71 3jSS>H, *fl#ofl DC #§| v|W 

(Ripple)ol 5L^-5l^l *}uL, SMPS ^-g: ^31 *W $)f>1\ W&t)-. 
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<47> i^^(301)^ PWM afl^^ $\$\ m€^3L°1(303)Sl 1*H§* £7j>. 

St ^^H 1 ^4. ^H^(301)-b M-S] slJELH-M^ ^ Sync ^7l^J 

Jl^l ^sfl PWM -SdSL-g- >8^S>fe PWM 21H-T- (301-1) * PWM <0s<Hl ^sfl i^^j 
FET(301-2)S ^^rf. 

< 48 > itljtH(Snubber) 5)^(302)^ FET(101-2)7> ^-.2.5. t}^ iJr^Kr 

FETC301-2) ^H^H S)S(302)^ Rl, C2 ^ D5S. 

UPPER ^vilttl s]S.9\- R2, C3, D6S. DOWN ^11*1 sjSS ^^4. UPPER 

^tiltH FET(301-2)7|- H-£.S *Kr , S^^5L^(303)2] 1*}# 

<HH ^M^ >fe ^ ^oj-o] ^fc*! #«£sH, FET(301-2)^ ^3 <±<$^r 3L3t*}7]) 
^$\% ^-(301)7} n}-sH FETC301-2) X\ m}-^- ^ ^oj-o. D5# 

02^ Rl-i- « 0 V^Al^ #<$o] <>) 

*fl*H FET(301-2)^ s^-I- DOWN ^11*1 -M^V'S, FET(301-2)7> 

^ M 31^^ (303)2] l^V^H l^^r ^.g- D6 ^ ^ C3 o]] 

#^Al?J ^ofl, R21- Jg-^ «j-^Al^ a4*] ^o] ^t}^ ^.g. 04^ >CE | 

FET(301-2)2] ^ltttf. 
<49> S ^5^(303)^ FEK301-2) ^-£r *H l*>«f L p ofl oflM^ll- ^Rl-fK 1 ^}-, 

FEK301-2) *)°\] #^o.S °HM*1» £ 4-1- fe^H tl~t3 

>H S^S^i^ (303)2] ^^ttcf. tl ^^HH, FET(Ql) (301-2)^] 7flo];e ^-ofl 

^ 10V2] ^<^ol o]7>£l^ ( FET(301-2)7> Bl-^r £]JELS, V ds 0V7} $\JL, L p 

^'eHl < y^^ < a-°l S-^f- I p #ff-7> *5 7ll €4. I p 7> Lp ofl^ 

l/2L p *I p 2[J]^ ofluixl* #^*>7fl o]nfl 2 ^ N s ^ 7^ 
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5.3. I s *lff-Tr &fecj-. t 2 ^^HH, FET(301-2)2l 7flo]i= ^«g-o] V gs =0V3. 5], 

£r FET(301-2)^ S\JL, I p #fHr = &7fi , ZLtflS. 

*>3£r 91^ WVl ^7)^o] N p ^o] w>^rf. ic^, L p 

ofl t^^M SU^ $133 aflu1*l(l/2Lp*Ip2[J])7} 2^AS °l^tK t3 ^tHM, l 
<H1 ^ *1 7} 2^>^ofl 2.^ ^i^Jl M-^, I s 0A7> sH 2 y\^°\}^ 

<so> ^s.«.(3qo)^ D1~D4^ AC 3ff-*H ^>^1 *r*M 5^1 Sfl^Rr #<?M- CI 

<51> [^«H5] 

<52> W=^(«c)X\^X0.9[KJ 

<53> FET(301-2)7> *}±r £?>fl Cl^H QL2.3. #fi-(I p )7} ^TflS]^, o]iifl i 

<54> 6] 
<55> i _ 

<56> ^7l^i, i^^«-(301)^ i^^J ^4^o]cf. ZL^Jl, L p ^ Siffl^S "1(303) 

3 1^ ^^>7> <k V ^ ^o]rq-. ZLS^S, ±.B] #^£r 

FET(301-2)7> £^-*>*r Ip £^ 6^1 S]sfl *r ^ 

Ip *Jff- t^^fe ^ #-8- ^ ^«fl>H ^ smfe ^^^-oi 

<57> 7] 
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fr^ <Qx}: 2002/10/15 



<58> 



P 



<59> 



^, FET(301-2)^ E^ofl i p ^ #4- <£ 



<60> 



8] 



<61> 



1 ^X?t 



<62> 



FET(301-2)^ ^-^r <£^ ( 8°fl ^Sfl ^ ^ti] ^-g- TflXj^ ^ & 



cf. n^-EM , ^^^^^(303)^ 2*># #<&(V ds )°.3, FET(301-2)^ ^-^ E}-<y^- Tjl^r 
*M ^1^1- #^*Kr 2^-^(304)1- -g^tB}. 

<63> R4, R5^ £ 4^ V ds (©) eflt-g- #<£*}7l ^t!: 3 -£.3., 1/20 

V ds 2}-*§°l £ 4£] ©<*H JEa^^ ojcf. 2fl ul ZDl^ 
V ds *lH 12V 5- 42] ©ofl 5fli=h J= ^H^i^ T2^r 

=1 V ds l- 2x}#o s ^tltf. e|a£d1 T2^1^ <y^E^ AC^^-S. ^jr-i- ^^-*>7l 
nfl^-^ £ 4^ ®4 ^ ixf^ol M-B]-\+cf(0Vl- 7l§o.S ^ Jf£--4 ^>sfl ^^o] 
£4). ^u] cJ-^iLE. ZD2^ #5.^- 5.1V °1^M-, °>2flS^ -0.7V <=l*m #^*H 
*1H^(105)7} ^^o.^. Ajif ^>o]-l-Qj ^ oi £ ^. ^M, H 4^1 (9) ^o.S. M-Bf\f 

4. 

<64> ^lH^-(305)^ 2^^(304)^ ^^1%1^-(301)^ T^Hr 

(1/T) ^ FET(301-2)£] €-^r B)- 0 JC£ 4^ ® sj-lMl^l ^^)ir 

*r 5^. ^^H, 8°ll FET(301-2)^ tfl^^, ^^1 
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^#3101^(306)1- ^#3H € ^ 

<65> e ^i^(103)ol 2^ ^^(Vs)^: °l-g-*H ^13^-8: #^Rr « 0 Vl 3 H 

€^i^(303)Sl \%\^ ^«g-(v ds )^- °l-g-*M ±.*]^% ^3*Hr ^ ^ *>4» ^ 

<66> ^ t^-^ <>H1 ^3*1 A>^V v|HH ^*H1 3] 

<67> ^-o] £ ^ofl ^aig, SMPS1- Af-g-^ afl^H *Ja1#o_s ^til^ 

3* ^3*Kn. t^#eflo] fo^, ^#2] ^ ^4 o^*l^ ^-o]^- ^ ^j7 ; a>-§-^> 
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1] 

#7l ^^-^^1 ^#^> i*}^f #-ff nq-ef 2^^s ^ 

^EL^^<3 ^ ^7]^1 S.o\] ^sfl >$^€ PWM ^*fl #7l ^<S^ 

#71 ^^^^ #71 Al^ ^1^>ZL, #71 711 

#€ *1#, #71 <^ #71 ^^#3 ^ #71 €<*K^ 

si oi^^^s^-E-i 4^1 ^ -a- ^#*1. 

[$^* 2] 

41 1%H1 91°]*], #71 uli#3H <BrKr cl^# 

elWl^r^ cl S^Hf- 511- f^JAS ^«1^^ ^#*1. 
3] 

41 1%H1 £M*1, #71 ^d°H^^^^ 

#71 ^^^^ l*Hr #<?M: ^ efl^oi^ ^Ai^l^ ^d°Wn; 
' #7l sl<g-t- 4|i ^s. ^ 411 

#71 411 ^-i- ^"^Kr ^^71; ^ 
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#7i ^^s] ^o\] q^s.^ # 7 i ^12 ^ ^ eflte # 

slJEi^'y- 31 ^-7}^^} pwm *iH^lJL<i ^1*11 #7] i*}# 

#71 ^^%1^^^1 ^-£r Al^ ^l^>7l ^sfl #71 ^oj-^c^o] 2 *Hf #<>M- 2: 

^•7] ##2^3:3 #^A^Ei #71 ^3^3 ^^>* 31^>JL, # 

71 7)1#3 ^"^ *1#, ^71 ^ #71 ^^1^^ ^o^l * #71 fctf 

^H^Jffci r^l^^T ^*Kr i^Rr ^Hl^ 
1 3^ 5] 

*fl ^^H, ^"71 ^^^H ^1^3^ ^^IH ^ Cl^l- 
6] 

^-71 £<*K^1 2*>^ ±% 71 ^4^-; 
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[^^J- 7] 

s] = wfl^-y- ^ ^-71^1^^ si*fl W€ pwm ^l^^i^^ .^^|] aj- 7 ] i£<a-^ 

71 ^-^r Al^V, ^>7l ^ -#7} i^Rl £ ^"71 

oi^^^S-^-Ei ^Hl^-g- «§p§isrHf ^t^* 5L^Rr ^1^53 ^^^1. 
[^T 1 * 8] 

efl°l^^# 3 lf§m 53-8: *m ^^1. 

9] 

7%H1 SZ^^i, A o V 7l ^-^ Am-fr 7fl^>7l ^*fl -8-71 

i^ #°*M: s^Kr , ^7i ^<a-s^^^ 

A V 7 ] ^<y-^rf^ !^ ^cj-o. ± ^ ElllolsfS ^A]7l^ ^<y-4^-«-; 
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^■7i ^ii ^°^>^ #<y-7i; ^ 

l^^ty 10] 

^-7i «i<y-^<a-^ 2^ #<y-# ^ e^oi^ #^x|7i^ ^<a-^^- ; ^ 
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